, An apparatus according to clairn^ wherein said Time-of-Flight mass analyzer and 
C dft^ detector comprises an ion pulsing region and a Time-of-Flight tube. 

7f. An apparatus according to clainl% wherein said Time-of-Flight mass analyzer and 
detector comprises an ion pulsing region and a Time-of-Flight tube, and wherein 
said Time-of-Flight mass analyzer is configured for orthogonal pulsing of said ions 
J^ff from said pulsing region into said^jTime-of-Flight tube. 
s&. An apparatus according to claim^ wherein said Time-of-Flight mass analyzer and 

detector comprises an ion pulsing region and a Time-of-Flight tube, and wherein 
^ ^ said Time-of-Flight mass analyzer is configured for in-line pulsing of said ions 

from said pulsing region into said Time-of-Flight tube. 
• 0. An apparatus according to claim^ wherein said Time-of-Flight mass analyzer and 
detector comprises an ion pulsing region and a Time-of-Flight tube, and wherein 
£j °( sa *d Time-of-Flight mass analyzer includes an ion trap for pulsing of said ions 

from said pulsing region into saidTime-of-Flight tube. 
H5. An apparatus according to claiirf^ wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
j^f ion guide is not greater than 1.5 millimeters, 
it. An apparatus according to claim^ wherein the radial distance from the inner 
^ U surface of a pole of said multipole ion guide to the centerline of said multipole 
^/( ion guide is not greater than 1 mj^meter. 

>2. An apparatus according to claim^ wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 

IK 




An apparatus for analyzing chemical species, comprising: 

(a) an ion source; 

(b) a Time-Of-Flight mass analyzer having a pulsing region; and, 
f (c) multipole ion guide. 

J4. An apparatus according to clainrj^ wherein said multipole ion guide is a 
hexapole. 



-2- 



Jl5 









Jt$g apparatus according to claiA^ wherein said multipole ion guide is a 
A^^quadrupole. j 

tff.^S An apparatus according to claim fl^Xvherein said multipole ion guide has more 
than four poles. 

An apparatus according to claim WSf wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 millimeters. 

An apparatus according to clainf^^^ierein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 millimeter. 

An apparatus according to claim^; wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 



An apparatus for analyzing chemical species, comprising: 

an ion source for operation at substantially atmospheric pressure; 

a Time-Of-Flight mass analyzer; and, 

a multipole ion guide. 

An apparatus according to claim^o; wherein said ion source is an Electrospray 
ion source. • / % 







An apparatus according to clain^Z&T wherein said ion source is an Electrospray 
ion source with pneumatic nebulizatiorj assist. 

An apparatus according to claii^jSfwherein said ion source is an Atmospheric 



Pressure Chemical Ionization source 



An apparatus according to claim j^f, wherein said ion source is an Inductively 
Coupled Plasma ion source. &a e a 

An apparatus according to claim/O, wherein said multipole ion guide is a 
hexapole. ^ 

An apparatus according to claim ^Jo, wherein said multipole ion guide is a 
quadrupole. 






An apparatus according to claim^^ wherein said multipole ion guide has more 
than four poles. ^ t a 

An apparatus according to claim jfy wherein said Time-of-Flight mass analyzer 
and detector comprises an ion pulsing region and a Time-of-Flight tube. 
An apparatus according to clain^^wl^rein said Time-of-Flight mass analyzer 
and detector comprises an ion pulsing region and a Time-of-Flight tube, and 
wherein said Time-of-Flight mass analyzer is configured for orthogonal pulsing of 
said ions from said pulsing region into said Time-of-Flight tube. 
An apparatus according to clainl^^i^erein said Time-of-Flight mass analyzer 
and detector comprises an ion pulsing region and a Time-of-Flight tube, and 
wherein said Time-of-Flight mass analyzer is configured for in-line pulsing of said 
ions from said pulsing region into said Time-of-Flight tube. 



^f. An apparatus according to clainf^^ wherein said Time-of-Flight mass analyzer 
and detector comprises an ion pulsing region and a Time-of-Flight tube, and 
wherein said Time-of-Flight mass analyzer includes an ion trap for pulsing of said 




ions from said pulsing region into said Time-of-Flight tube 
An apparatus according to clair^^"- 1 *^ 



nf^^whferein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 millimeters. 

An apparatus according to claimj&f wherein the radial distance from the inner 
^1^/Surface of a pole of said multipole ion guide to the centerline of said multipole 

y f0 *° n ^ u * ( * e * s not § reater ^ an ^ millimeter. 

An apparatus according to claim^^w^erein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 




(c) 



An apparatus for analyzing chemical species, comprising: 
an ion source for operation at substantially atmospheric pressure; 
a Time-Of-Flight mass analyzer having a pulsing region; and, 
a multipole ion guide. 
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An apparatus according to claim / 35;wherein said ion source is an Electrospray 
ion source. 

An apparatus according to claim^oT wherein said ion source is an Electrospray 
ion source with pneumatic nebulization assist. 

An apparatus according to claiif^^w^fein said ion source is an Atmospheric 
Pressure Chemical Ionization sources 

An apparatus according to clain^^wherein said ion source is an Inductively 
Coupled Plasma ion source. ^tjfyf 




An apparatus according to claim wherein said multipole ion guide is a 
hexapole. , 

An apparatus according to clairir^*?, wherein said multipole ion guide is a 
quadrupole. <^y 

An apparatus according to claim ^^vmerein said multipole ion guide has more 
than four poles. 

An apparatus according to claimj^wlterein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 rmllimeters. 

An apparatus according to claimy^wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 millimeter. 

An apparatus according to claim Wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 

An apparatus for analyzing chemical species, comprising: 
an ion source for producing ions; 

a Time-Of-Flight mass analyzer having a pulsing region; and, 
at least one multipole ion guide, said multipole ion guide being positioned such 
that said ions produced in said ion source can move into said pulsing, region of 
said Time-Of-Flight mass analyzer after moving through said at least one 
multipole ion guide. 






An apparatus according to claim^Jjgf wherein said ion source is an Electrospray 
ion source. ^ 

An apparatus according to claimjl^fwherein said ion source is an Electrospray 
ion source with pneumatic nebulizatioji assist. 

An apparatus according to claimjKrf wherein said ion source is an Atmospheric 
Pressure Chemical Ionization soi^rce^^^ 

An apparatus according to claim^Sfwherein said ion source is an Inductively 
Coupled Plasma ion source. ^ ^ 

An apparatus according to claiin^^w^rein said multipole ion guide is a 
hexapole. ^ 
£, An apparatus according to claim^S; wherein said multipole ion guide is a 
quadrupole. 

An apparatus according to claim ^^wherein said multipole ion guide has more 
than four poles. ^Iff* 

An apparatus according to clainyttC wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than l.Sn^imeters. 

An apparatus according to claiffl^Twherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 miUknete/.^ 





An apparatus according to claim 46, wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 

An apparatus for analyzing chemical species, comprising: 

an ion source for operation at substantially atmospheric pressure; 

a vacuum region, said vacuum region comprising at least two vacuum stages; 

■«r 

a multipole ion guide, said multipole ion guide being located in said vacuum 
region; 
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a Time-Of-Flight mass analyzer and detector comprising a pulsing region and 
being configured for orthogonal pulsing, said Time-of-FlighTmass analyzer being 
located in at least one of said vacuum stages. 

An apparatus according to claiin^T, wherein said ion source is an Electrospray 
ion source. £ 

^ \^reii 



An apparatus according to claim^; wherein said ion source is an Electrospray 
ion source with pneumatic nebulizajipn/assist. 

An apparatus according to claim^?; wherein said ion source is an Atmospheric 
Pressure Chemical Ionization sourc^. / 

An apparatus according to claim^, wfferein said ion source is an Inductively 
Coupled Plasma ion source. A , 

An apparatus according to claim,5v, wherein said multipole ion guide is a 

hexapo,e - a& sk 

An apparatus according to claim wherein said multipole ion guide is a 
quadrupo.e. 

An apparatus according to claim J^f wherein said multipole ion guide has more 
than four poles. ~ . 

An apparatus according to claim 57, wherein the background pressure in said 
region is high enough to cause collisional cooling of ions as they transverse said 
ion guide. ^ f 

An apparatus according to claim^y, wherein the background pressure in said 
region is high enough to cause collisional kinetic energy cooling of ions as they 
transverse said ion guide. *yt(f 

An apparatus according to claim„#f, wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 m^limeters. 

An apparatus according to claim^/ wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 millimeter. 







An apparatus according to clairff^ wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 

An apparatus for analyzing chemical species, comprising: 

an ion source for operation at substantially atmospheric pressure; 

a vacuum region comprising vacuum stages, said vacuum region comprising at 

least two of said vacuum stages; 

at least two multipole ion guides, each of said multipole ion guides being located 
in said vacuum region; 

a Time-Of-Flight mass analyzer and detector located in at least one of said 
vacuum stages. 

An apparatus according to clai^C^wherein said Time-Of-Flight mass analyzer 
further includes a pulsing region and |s configured for orthogonal pulsing. 
An apparatus according to claim$$C wherein said multipole ion guide is 
positioned such that said ions produced in said ion source can move into said 
pulsing region of said Time-Of-Flight mass analyzer after moving through said at 
least one multipole ion guide, j^^fe^ 

An apparatus according to claim^SK^ wherein said ion source is an Electrospray 
ion source. , ^ 

An apparatus according to claim J0f wherein said ion source is an Electrospray 
ion source with pneumatic nebulization assist. 



An apparatus according to claim 



im^^wt 



erein said ion source is an Atmospheric 



Pressure Chemical Ionization source. , 

An apparatus according to claim 30C wherein said ion source is an Inductively 
Coupled Plasma ion source. (^Cj 

An apparatus according to claim 3^ wherein at least one of said multipole ion 
guides is a hexapole. jJ&t'C?^ 

An apparatus according to claim ffi wherein each of said multipole ion guide is a 
quadrupole. 
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An apparatus according to claim^ wherein each of said multipole ion guide has 
more than four poles. <2$?f (, J 

An apparatus according to claim^TO/ wherein the background pressure in said 
region is high enough to cause collisional cooling of ions as they transverse said 
ion guide. ,^ 

An apparatus according to clain^d; wherein the background pressure in said 
region is high enough to cause collisional kinetic energy cooling of ions as they 
transverse said ion guide. ^^Sft 7 & f 

An apparatus according to claim ffi wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 millimeters. 

An apparatus according to clairff^GT, wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 mUljini^^. 

An apparatus according to claim ^©f wherein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 



An apparatus for analyzing chemical species, comprising: 

an ion source for producing ions from a sample substance; 

a vacuum region, said vacuum region comprising at least one vacuum stage, said 

vacuum stage being in communication with said ion source such that said ions 

produced by said ion source can move from said ion source through said vacuum 

stage; 

a multipole ion guide located in said vacuum region, at least a portion of said 
multipole ion guide being located in an area within said vacuum region wherein 
the background pressure is sufficiently high such that multiple collisions occur 
between ions and background gas in said area; 

a Time-Of-Flight mass analyzer and detector located in said vacuum region. 




An apparatus according to claim Sgfwherein the background pressure in said 
region is high enough to cause collisional cooling of ions as they transverse said 

1011 %^t^ 

An apparatus according to clain^S^fwherein the background pressure in said 
region is high enough to cause collisional kinetic energy cooling of ions as they 
transverse said ion guide. 

An apparatus according to claim ; ^5fwherein said ion source is an Electrospray 
ion source. tf&j^ 

An apparatus according to clainyS^wherein said ion source is an Electrospray 
ion source with pneumatic nebulizatio^a£sist. 

An apparatus according to claim ^wherein said ion source is an Atmospheric 
Pressure Chemical Ionization source. 








An apparatus according to claii 



>up v 



erein said ion source is an Inductively 





herein said multipole ion guide is a 
wherein said multipole ion guide is a 





Coupled Plasma ion source. 
An apparatus according to claim^ 
hexapole. 

An apparatus according to claim 
quadrupole. 

An apparatus according to clainj^Twherein said multipole ion guide has more 
than fpur poles. ^MlU 

An apparatus according to clainv^ wherein said Time-of-Flight mass analyzer 
and detector comprises an ion pulsin^r^gion and a Time-of-Flight tube. 
An apparatus according to clai^^^wherein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1.5 millhneters. 

An apparatus according to claii^^ vmerein the radial distance from the inner 
surface of a pole of said multipole ion guide to the centerline of said multipole 
ion guide is not greater than 1 millimeter. 

An apparatus according to claim^ wflerein said multipole ion guide has an inner 
diameter which is no greater than 2.5 millimeters. 
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